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Abstract

Background Frailty and multimorbidity have been suggested as risk factors for severe COVID-19 disease.

Aims We investigated, in the UK Biobank, whether frailty and multimorbidity were associated with risk of hospitalisation
with COVID-19.

Methods 502,640 participants aged 40-69 years at baseline (54-79 years at COVID-19 testing) were recruited across UK
during 2006-10. A modified assessment of frailty using Fried’s classification was generated from baseline data. COVID-19
test results (England) were available for 16/03/2020-01/06/2020, mostly taken in hospital settings. Logistic regression was
used to discern associations between frailty, multimorbidity and COVID-19 diagnoses, after adjusting for sex, age, BMI,
ethnicity, education, smoking and number of comorbidity groupings, comparing COVID-19 positive, COVID-19 negative
and non-tested groups.

Results 4510 participants were tested for COVID-19 (positive = 1326, negative =3184). 497,996 participants were not tested.
Compared to the non-tested group, after adjustment, COVID-19 positive participants were more likely to be frail (OR=1.4
[95%CI=1.1, 1.8]), report slow walking speed (OR=1.3 [1.1, 1.6]), report two or more falls in the past year (OR=1.3 [1.0,
1.5]) and be multimorbid (>4 comorbidity groupings vs 0—1: OR=1.9 [1.5, 2.3]). However, similar strength of associations
were apparent when comparing COVID-19 negative and non-tested groups. However, frailty and multimorbidity were not
associated with COVID-19 diagnoses, when comparing COVID-19 positive and COVID-19 negative participants.
Discussion and conclusions Frailty and multimorbidity do not appear to aid risk stratification, in terms of positive versus
negative results of COVID-19 testing. Investigation of the prognostic value of these markers for adverse clinical sequelae
following COVID-19 disease is urgently needed.
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global cases have increased rapidly, with the WHO declar-
ing COVID-19 a pandemic in March 2020 [2]. At the time
of manuscript preparation, more than 5 million cases have
been confirmed across 213 countries and territories, with
more than 300,000 associated deaths [3].

The identification of risk factors for contracting COVID-
19 is crucial, to inform public health policy and to facili-
tate the appropriate distribution of healthcare resources.
Preliminary data from Asia, Europe and the United States
suggest that the majority of individuals with COVID-19
are aged > 50 years, with most deaths occurring in those
aged > 60 years [4-8]. Multimorbidity has also been asso-
ciated with COVID-19 disease, the need for ventilatory
support and higher rates of mortality [4-6, 8]. As a result,
COVID-19 patients have frequently been described within
the academic discourse as “frail”, with this term being used
in its more colloquial sense [9—11]. Furthermore, clinical
management guidelines, such as those produced by the UK
National Institute for Health and Care Excellence (NICE),
typically recommend the assessment of frailty as the initial
step when triaging suspected COVID-19 patients [12], and
frailty is also addressed more widely in recent European
guidelines [13]. However, the clinical syndrome of frailty
has yet to be formally examined in relation to COVID-19
disease, beyond single case reports [14].

Therefore, we aimed to examine the associations between
COVID-19 diagnoses, frailty and multimorbidity within the
UK Biobank, a large prospective community cohort of over
half a million UK residents.

Methods
Study population

This study was a prospective community-based cohort
analysis of UK Biobank participants. Between 2006 and
2010 potential participants were invited for recruitment,
with inclusion criteria being registered with a general prac-
titioner, living within reasonable travelling distance of an
assessment center and being aged 40-69 years. 502,640
participants were recruited across 22 assessment centers in
England, Scotland and Wales, with a response rate of 5%.

Baseline characteristics

Information on lifestyle, social history and medical history
was collected using a series of computer-based touchscreen
questionnaires, followed by face-to-face interviews with
trained research staff. Recorded data included sex, age, eth-
nicity, level of educational attainment, alcohol consump-
tion (never or special occasions only; one to three times
per month; one to four times per week; or daily or almost
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daily), smoking status (never smoked; ex-smoker; or current
smoker) and number of falls in the past year (no falls; only
one fall; or more than one fall). Height and weight were
also measured by trained research staff using a standardized
technique, and BMI was subsequently calculated (kg/m?).

Assessment of frailty

We calculated frailty using a modified version of five frailty
phenotype indicators originally reported by Fried and col-
leagues [15], and later adapted for use in the UK Biobank
dataset [16]. Table 1 outlines the criteria for the frailty indi-
cators used, compared to Fried and colleagues’ original
definition. The criteria for the low physical activity frailty
indicator was further adapted for use in this study, based on
a comparable exercise metric within the dataset available
to us. Grip strength was measured using a Jamar JOO105
hydraulic hand dynamometer, with both right and left hands
being assessed, and the higher result used in the analysis.
The other frailty indicators were assessed via self-reported
touchscreen questionnaire answers. The associations with
multiple falls in the past year with COVID-19 diagnoses was
also examined, due to the associations of frequent falls with
frailty and the frequency of which a fall is the first presenta-
tion of the frailty syndrome to healthcare providers [17, 18].

As per Fried and colleagues, participants were classified
as not frail (0 frailty indicators), pre-frail (1-2 frailty indi-
cators) or frail (>3 more frailty indicators). Frailty status
was not calculated for participants with missing data for
three or more frailty indicators, as per Fried and colleagues’
methodology.

Assessment of multimorbidity

Participants reported doctor-diagnosed chronic health con-
ditions during face-to-face interviews at study recruitment,
apart from cancer, which was reported during touchscreen
questionnaires. To avoid repeated counting of closely related
or clinically similar chronic health conditions, comorbidities
were categorised according to 43 comorbidity groupings,
originally established for a large epidemiological study in
Scotland [19], and subsequently amended for use in the UK
Biobank [20]. Supplementary Table 1 shows the full list of
comorbidity groupings and the corresponding health condi-
tions. Number of comorbidity groupings were then summed,
and categorised (0-1; 2; 3 or >4 comorbidity groupings).

COVID-19 testing

COVID-19 diagnoses were sourced via available COVID-
19 test results within the UK Biobank dataset at the time of
manuscript preparation (from 16th March 2020 to 1st June
2020), sourced from Public Health England [21]. The vast
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Table 1 Frailty indicators originally adapted for use in the UK Biobank by Hanlon and colleagues, based on Fried and colleagues original frailty

phenotype
Cardiovascular Health Study frailty indicators (Fried and ~ Adapted UK Biobank frailty indicators (Hanlon and col-
colleagues) [15] leagues) [16]
Weight loss Self-reported: “In the last year, have you lost more than Self-reported: “Compared with one year ago, has your
10 Ib unintentionally?” weight changed?”
Yes=1,n0=0 Yes, lost weight=1, other=0
Exhaustion Self-reported: “How often in the last week (a) did you feel = Self-reported: “Over the past two weeks, how often have

that everything was an effort, or (b) could you not get

going?”

Moderate amount of the time [3—4 days] or most of the

time=1, other=0

Low physical activity Self-reported: Minnesota Leisure Time Activity Ques-
tionnaire and Kcal of activity per week subsequently

estimated

Lowest 20% of cohort=1, other=0

Slow walking speed =~ Measured time to walk 15 feet

Lowest 20% of cohort=1, other=0

Grip strength
index

Lowest 20% of cohort=1, other=0

Measured grip strength, adjusted for sex and body-mass

you felt tired or had little energy?”
More than half the days or nearly every day =1, other=0

Self-reported: “In a typical week, on how many days did you
do 10 min or more of moderate physical activities like car-
rying light loads, cycling at normal pace? (do not include
walking)”*

0-1 day/week =1, other=0

Self-reported: “How would you describe your usual walking
pace?”

Slow =1, other=0 Slow =1, other=0

Measured grip strength

Sex and body-mass index adjusted cut-offs taken from Fried
and colleagues

*Criteria not from Hanlon and colleagues, and based on comparable data available for use for the purposes of this study

majority of these COVID-19 tests were via a combined nasal
and throat swab. In intensive care settings, lower respiratory
secretion samples were also subject to COVID-19 testing.
Samples were transported in a medium suitable for viruses
(typically a balanced salt solution), and PCR-based testing
was performed.

The time period from which COVID-19 testing data were
available for analysis from the UK Biobank was during the
peak of the UK COVID-19 outbreak, when the overwhelm-
ing majority of COVID-19 testing took place in hospital
settings. Therefore, it can be assumed that all those who
were tested for COVID-19 presented with symptoms, due
to COVID-19 or otherwise, severe enough to warrant hos-
pital admission. The background population group represent
those not tested for COVID-19, including those who had
did not have COVID-19, as well as undiagnosed COVID-19
cases who were asymptomatic or only had mild symptoms.
Current prevalence estimates of undiagnosed COVID-19
cases within the UK community population are approxi-
mately 0.3% [22].

Statistical analysis

Participants were divided into three groups for compari-
son: (1) participants who tested positive for COVID-
19 (COVID-19 + ve group), (2) participants who tested
negative for COVID-19 (COVID-19 -ve group), and (3)

participants who had not been tested for COVID-19 (back-
ground population group).

Baseline characteristics of these three groups were
analyzed by reporting mean (standard deviation, SD) or
median (interquartile range, IQR) as appropriate for con-
tinuous variables, and number (percentages) for categori-
cal variables. Differences between groups were tested with
unpaired t-tests, Mann—Whitney U tests or Pearson Chi-
square tests, as appropriate.

Logistic regression was used to explore the associations
between COVID-19 + ve vs COVID-19 -ve groups and
frailty status, frailty indicators, number of falls in the past
year and number of comorbidity groupings, with groups
being stratified for age (< 60 or > 60 years at baseline).
Covariates considered included sex, age, BMI, ethnic-
ity, educational attainment, smoking status and number
of comorbidity groupings (where comorbidity was not
the exposure). Similar analyses for COVID-19 + ve and
COVID-19 -ve groups vs the background population group
were also performed.

All analyses were performed with Stata v 15.1 (Stata-
Corp, College Station, Texas, USA). All UK Biobank
participants gave written informed consent for data col-
lection, analysis, and linkage at study recruitment. This
study had ethics approval as part of overall UK Biobank
ethics approval (NHS National Research Ethics Service
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16/NW/0274). We undertook the study under UK Biobank
Access Application 3593.

Results

Study population

A total of 4510 UK Biobank participants were tested for
COVID-19. Of these, 1326 tested positive and 3184 tested
negative. 497,996 participants were not tested. 1769 partici-
pants had missing data for three or more frailty indicators,
and were excluded from any analyses requiring these data.

Baseline characteristics

Table 2 shows the baseline characteristics of the three
comparative groups. The median age ranged from 58 to
60 years by group, consistent with the recruitment criteria
of ages 40-69 years. Median age at the time of COVID-19
testing was 70 and 71 years, for those who tested positive
and negative respectively. The COVID-19 + ve group were
more likely to be male, of greater BMI, of Black, Asian or
minority ethnic (BAME) ethnicity and lower educational
attainment, and less likely to consume alcohol and to have
never smoked, when compared with the background popula-
tion group. They were also more likely to be frail, exhibit a

Table 2 Characteristics of background population, COVID-19 + ve and COVID-19 -ve groups

Background population COVID-194+ve COVID-19 -ve  COVID- COVID-19  COVID-19+ve
n=497,996 n=1326 n=3184 19+ve -ve vs COVID-19 -ve
vs back- vs back-
ground ground
population population
Sex (male) 226,921 (45.6%) 696 (52.5%) 1505 (47.3%) <0.001 0.06 0.001
Age at baseline (years) 58.0 (50.0, 63.0) 58.0 (47.0, 65.0) 60.0 (50.0, 65.0) 0.24 <0.001 0.02
BMI (kg/m?) 27.4 (4.8) 289 (5.5) 28.2(5.5) <0.001 <0.001 <0.001
Ethnicity (White) 468,629 (94.3%) 1141 (86.2%) 2927 (92.1%) <0.001 <0.001 <0.001
Educational attainment
College or university degree 159,914 (32.8%) 320 (24.9%) 930 (30.1%) <0.001 <0.001 0.001
A level equivalent 161,195 (33.0%) 463 (36.0%) 989 (32.0%)
GCSE equivalent or less 166,883 (34.2%) 504 (39.2%) 1176 (38.0%)
Alcohol consumption
At least 3 times per week 216,969 (43.6%) 445 (33.6%) 1295 (40.7%) <0.001 0.001 <0.001
Smoking status
Never smoked 271,353 (54.8%) 643 (49.0%) 1526 (48.3%) <0.001 <0.001 0.03
Ex-smoker 171,339 (34.6%) 525 (40.0%) 1194 (37.8%)
Current smoker 52,392 (10.6%) 145 (11.0%) 441 (14.0%)
Frailty indicators
Weight loss 75,053 (15.4%) 235 (18.2%) 545 (17.5%) 0.005 0.001 0.61
Exhaustion 61,417 (12.8%) 231 (18.3%) 537 (17.5%) <0.001 <0.001 0.55
Low physical activity 98,518 (20.9%) 261 (21.6%) 660 (22.3%) 0.56 0.07 0.64
Slow walking speed 40,229 (8.2%) 203 (15.6%) 478 (15.3%) <0.001 <0.001 0.78
Weakness of grip 70,738 (14.3%) 250 (19.0%) 666 (21.1%) <0.001 <0.001 0.13
Frailty status
Not frail 251,797 (50.7%) 566 (43.0%) 1368 (43.2%) <0.001 <0.001 0.99
Pre-frail 224,559 (45.3%) 647 (49.1%) 1553 (49.0%)
Frail 19,895 (4.0%) 104 (7.9%) 248 (7.8%)
Falls in past year
>2 32,704 (6.6%) 132 (10.1%) 302 (9.5%) <0.001 <0.001 0.58
Number of comorbidity groupings
0-1 339,159 (68.1%) 754 (56.9%) 1780 (55.9%) <0.001 <0.001 0.25
2 92,691 (18.6%) 281 (21.2%) 684 (21.5%)
3 41,401 (8.3%) 168 (12.7%) 367 (11.5%)
>4 24,745 (5.0%) 123 (9.3%) 353 (11.1%)

Data are mean (SD), median (IQR), number (%) and p value. Bold text denotes p values <0.05
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number of frailty indicators (weight loss, exhaustion, slow
walking speed and weakness of grip), to report two or more
falls in the past year and to report a higher number of comor-
bidity groupings, when compared with the background
population group. However, comparison of COVID-19 -ve
group with the background population group yielded a simi-
lar pattern of results, apart from being less likely to be male.

When comparing COVID-19 + ve and -ve groups,
COVID-19 + ve participants were more likely to be male, of
greater BMI, of BAME ethnicity, greater BMI, of lower edu-
cational attainment and consume less alcohol than COVID-
19 -ve participants. However, the two groups did not differ
in terms of frailty status, frailty indicators, falls in the past
year or number of comorbidity groupings.

Associations between frailty, falls, multimorbidity
and COVID-19 diagnoses

Table 3 documents the associations between potential
COVID-19 risk factors in the COVID-19 + ve group vs
the COVID-19 -ve group, also stratified by age (<60
or > 60 years at baseline, corresponding to < 70-74
and >70-74 years at COVID-19 testing). After adjustment
for sex, age, BMI, ethnicity, educational attainment, smoking

status and number of comorbidity groupings there were no
associations between frailty, indicators of frailty, falls in
the past year or number of comorbidity groupings and test-
ing positive for COVID-19. Age stratification revealed no
additional associations at older or younger ages. However,
odds ratios for frailty indicators and multimorbidity were,
in general, more likely to be greater than unity in the older
age group, compared with those for the younger age group.

Logistic regression models for potential COVID-19 risk
factors in COVID-19 + ve or -ve groups vs the background
population group are presented in Table 4. After adjustment,
both the COVID-19 + ve and -ve groups displayed greater
odds of frailty, a number of frailty indicators and higher
number of comorbidities, when compared with the back-
ground population group. The strength of associations were
comparable in both groups.

Discussion

To our knowledge at the time of manuscript preparation,
this is the first study to investigate associations between the
frailty syndrome and COVID-19 diagnoses. Importantly, we
have demonstrated that such classification may not aid risk

Table 3 Associations for COVID-19 risk factors in COVID-19 + ve vs COVID-19 -ve groups

Unadjusted Adjusted’
All <60 years at base- > 60 years at base- All <60 years at base- > 60 years at baseline
line line line
Frailty status
Not frail Reference Reference Reference Reference Reference Reference
Pre-frail 1.0(09,1.2) 1.0(0.8,1.1) 1.1 (0.9, 1.3) 0.9 (0.8,1.1) 0.9(0.7,1.0) 1.1 (0.9, 1.3)
Frail 1.0 (0.8, 1.3) 0.9 (0.6, 1.3) 1.2 (0.8, 1.6) 0.9(0.7,1.2) 0.8(0.5,1.2) 1.0 (0.7, 1.5)
Frailty indicators
Weight loss 1.1(0.9,1.3) 1.0(0.8,1.3) 1.1(09,1.4) 1.1(0.9,1.3) 1.0(0.8,1.3) 1.1(0.8,1.4)
Exhaustion 1.0(0.8,1.2) 1.0(0.8,1.3) 1.1(0.8,1.4) 1.0(0.8,1.2) 1.0(0.8,1.3) 1.0 (0.7, 1.3)
Low physical activ- 1.0 (0.8, 1.2) 0.8 (0.6, 1.0) 1.2 (0.9, 1.5) 0.9 (0.8, 1.1) 0.8 (0.6,1.0) 1.2 (0.9, 1.5)
ity
Slow walking speed 1.1 (0.9, 1.4) 0.8 (0.6, 1.1) 1.2 (1.0, 1.6) 1.0(0.8,1.2) 0.7 (0.5, 1.0) 1.2 (0.9, 1.5)
Weakness of grip 0.9 (0.8,1.0) 1.0(0.7,1.2) 0.9 (0.7, 1.1) 0.8(0.7,1.0) 0.9(0.7,1.2) 0.8 (0.7, 1.0)
Falls in past year
0-1 Reference Reference Reference Reference Reference Reference
>2 1.1(0.9,1.4) 0.9 (0.8, 1.1) 1.0 (0.9, 1.1) 1.1 (0.9, 1.5) 0.9 (0.8, 1.1) 1.0 (0.9, 1.2)
Number of comorbidity groupings
0-1 Reference Reference Reference Reference Reference Reference
2 1.0(09,1.2) 1.0(0.8,1.2) 1.1 (0.8, 1.3) 1.0(0.8,1.2) 1.0(0.7,1.2) 1.0 (0.8, 1.3)
3 1.3(1.0,1.6) 0.9 (0.7, 1.3) 1.3 (0.9, 1.7) 1.2(0.9,1.5) 0.8(0.6,1.1) 1.2 (0.9, 1.6)
>4 0.9 (0.7, 1.1) 0.8 (0.6, 1.2) 0.9 (0.7, 1.2) 0.8 (0.6, 1.0) 0.7 (0.5, 1.1) 0.8 (0.6, 1.1)

Data are odds ratio (95%CI)

LAdjusted for sex, age, BMI, ethnicity, educational attainment, smoking status and number of comorbidity groupings (except when analyzing

this association)

@ Springer



1902

Aging Clinical and Experimental Research (2020) 32:1897-1905

Table 4 Associations for

; 8 Unadjusted Adjusted'

COVID-19 risk factors in

COVID-19 + ve and COVID- COVID-19 + ve COVID-19 -ve COVID-19 +ve COVID-19

19 -ve groups vs background vs background vs background vs background -ve

population group population population population vs back-

ground
population

Frailty status
Not frail Reference Reference Reference Reference
Pre-frail 1.3(1.1,1.4) 1.3(1.2,14) 1.1 (0.9,1.2) 1.1 (1.0, 1.2)
Frail 2.3 (1.9,2.9) 2.3 (2.0, 2.6) 1.4 (1.1, 1.8) 1.6 (1.4,1.8)
Frailty indicators
Weight loss 1.2(1.1,1.4) 1.2(1.1,1.3) 1.1 (1.0, 1.3) 1.1 (1.0, 1.2)
Exhaustion 1.5(1.3,1.8) 1.5 (1.3, 1.6) 1.2 (1.0, 1.4) 1.2(1.1,1.3)
Low physical activity 1.0 (0.9, 1.2) 1.1 (1.0, 1.2) 0.9 (0.8, 1.1) 1.0 (0.9, 1.1)
Slow walking speed 2.1(1.8,24) 2.0 (1.8,2.2) 1.3(1.1, 1.6) 1.5(1.3,1.6)
Weakness of grip 1.4 (1.2, 1.6) 1.6 (1.5, 1.7) 1.1 (0.9, 1.3) 1.3 (1.2, 1.5)
Falls in past year
0-1 Reference Reference Reference Reference
>2 1.2(1.1,1.3) 1.5(1.3,1.7) 1.3 (1.0, 1.5) 1.2 (1.0, 1.3)
Number of comorbidity groupings
0-1 Reference Reference Reference Reference
2 1.4 (1.2, 1.6) 1.4 (1.3,1.5) 1.3(1.1,1.5) 1.3(1.2,1.4)
3 1.8 (1.5,2.2) 1.7 (1.5,1.9) 1.6 (1.3,1.9) 1.6 (1.4,1.7)
>4 2.2 (1.8,2.7) 2.7 (24, 3.0) 1.9 (1.5,2.3) 24 (2.1,2.7)

Data are odds ratio (95%CTI). Bold text denotes 95%CI which do not include 1

lAdjusted for sex, age, BMI, ethnicity, educational attainment, smoking status and number of comorbidity
groupings (except when analyzing this association)

stratification in terms of COVID-19 vulnerability, contrast-
ing with other attributes, such as male sex, BAME ethnic-
ity and greater BMI. Our findings also highlight that many
characteristics of those hospitalized with COVID-19 disease
are shared by those hospitalized for other reasons. However,
it remains possible that factors such as frailty and multimor-
bidity may influence adverse outcomes following infection
with SARS-CoV-2.

There are several limitations to this study. Firstly, the
characteristics of participants used to calculate frailty
and multimorbidity status for this study were recorded at
recruitment into the UK Biobank, between 2006 and 2010.
As such, participants may have accumulated markers of
frailty or additional comorbidities after initial data collec-
tion, and so may be misclassified in the present analysis.
The population studied was also relatively young, relative to
the wider frail population, when age was recorded at base-
line [23]. However, given that such attributes develop over
time, participants were substantially older (50—84 years) at
time of COVID-19 testing, and we additionally analyzed
by age strata. Secondly, the COVID-19 test results used in
this study, which are only from England, are also subject
to limitations. Given that the majority of tests were under-
taken in hospital, we cannot comment on the associations
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for asymptomatic or low severity COVID-19 cases within
the community. Furthermore, the sensitivity of PCR-based
testing has been reported as lower than chest CT imaging,
potentially due to low viral load at the time of testing or
inappropriate testing technique [24, 25]. Therefore, the
number of COVID-19 positive diagnoses within our sample
may be underrepresented. Thirdly, at the time of manuscript
preparation, mortality data for those tested for COVID-19
are not yet available within the UK Biobank resource. As
such, we cannot comment on the associations for frailty
and multimorbidity with COVID-19-associated mortality.
Fourthly, records of clinical events occurring during hospital
admissions are not available within the UK Biobank dataset.
Because of this, we also cannot comment on associations
with adverse COVID-19 outcomes, such as non-invasive
ventilation, intensive care admission or length of hospital
stay. Finally, owing to the observational nature of this study
causality cannot be inferred from our results.

Frailty is common, with global prevalence in those
aged > 85 years estimated to be 26% [23]. Frailty is charac-
terised by a physiological vulnerability to stressor events,
such as acute illnesses or hospital admissions, after which
the individual fails to return to their previous baseline of
health [26]. Ultimately, an individual living with frailty
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is predisposed to a significantly increased risk of hospital
admission and higher rates of mortality [27]. Multimorbid-
ity, defined as the presence of two or more chronic health
conditions, is also common, with UK population estimates
ranging from 15 to 30% [28]. Whilst multimorbidity is often
present in those who are frail [29], it is also associated with
greater risk of unplanned hospital admissions and increased
mortality, independent of frailty [30, 31]. Our results are in
keeping with this existing literature regarding frailty and
multimorbidity, with these populations being more suscep-
tible to physiological insults such as COVID-19, and more
likely to experience a severity of disease which requires
hospitalisation. Importantly, our results suggest that people
living with frailty and multimorbidity are no more likely to
require a hospital admission due to COVID-19 compared
to other conditions resulting in similar disease severity.
Therefore, the reported high rates of COVID-19 diagnoses
and mortality in those with multiple health conditions and
those who are characterised as frail [4-6, 8] are likely due
to the highly contagious nature of COVID-19, and potential
susceptibility to severe sequelae, rather than a specific pro-
pensity to contracting the disease.

The routine assessment of frailty during the COVID-19
pandemic has been frequently advocated, to facilitate appro-
priate management and resource allocation [9, 11, 32]. Addi-
tionally, in the UK, current NICE guidelines recommend
the assessment of frailty as the initial step when assessing
suspected COVID-19 patients on admission to hospital [12].
This assessment can then be used to inform decisions for
escalation to intensive care environments where ventilatory
support can be provided, in the case of patient deteriora-
tion. It has also been recommended that people living with
multimorbidity or who are likely to be frail should minimise
their exposure to the general population to reduce their risk
of contracting COVID-19 [33]. To this end, Public Health
England implemented a “shielding” strategy on 21st March
2020, with particularly at risk patient groups being contacted
based on underlying health conditions, and instructed to self-
isolate until further notice [34]. We have not demonstrated
any differences in frailty between those testing positive com-
pared with those testing negative for COVID-19 (i.e. when
comparing two groups presenting with disease, COVID-19
or otherwise, serious enough to warrant hospital admission).
However, our findings do not inform the predictive value
of frailty for subsequent outcomes of COVID-19. They do,
however, demonstrate that such individuals are generally at
high risk of hospitalisation and requiring testing for COVID-
19, and therefore risk minimization for older frail or multi-
morbid individuals remains highly appropriate [35].

Finally, it is important not to view older age as syn-
onymous with frailty when used as a potential risk factor
for COVID-19. Whilst the majority of people living with
frailty are older persons [23], a notable proportion of frail

individuals are middle-aged [16]. The age range at baseline
within our sample was 40-69 years, but it is important to
note that this was during 2006-2010, and the age range at
COVID-19 diagnosis was substantially older (50-84 years).
Furthermore, although not statistically significant, the pat-
tern of associations stratified by < 60 or > 60 years at base-
line was consistent with the notion that frailty markers (here
potentially assessed early in their development) might be
more relevant in those contracting the COVID-19 at older
ages.

Conclusions

This is the first study to investigate associations between the
frailty syndrome, multimorbidity and COVID-19 diagnoses
within a large and well characterised prospective observa-
tional cohort. We have shown that no differences were evi-
dent for frailty status or number of morbidities when com-
paring those who tested positive for COVID-19 and those
who tested negative, suggesting that the associations com-
pared to the background population represent propensity to
disease requiring hospital admission, rather than COVID-19
positivity per se. Studies are now urgently needed to exam-
ine the prognostic value of frailty and multimorbidity for
adverse clinical sequelae following SARS-CoV-2 infection.
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